Supplementary Methods
Theoretical model of photothermal effect of silica-gold nanoshells and colloidal gold nanoparticles A plasmonic model is established to resolve the resistive heat generated by the metallic nanostructure during a photothermal process. The equation that describes the electromagnetic field of the metallic absorber subject to the irradiating laser power of angular frequency ω, is written as:
where is the position ( ) dependent electric field, and 0 are the relative permittivity and the permittivity of vacuum respectively, represents the relative permeability, 0 and are the free space wavenumber and electrical conductivity respectively. The electric field and the relative permittivity are computed by solving equation S(1) using FEM method 1-3 , whose essential idea is to obtain the numerical solution by, first, discretize the region of interest into small elements (see Figure S1b) , and then approximate the solution over each element by a simple interpolation function. Thereby the absorption power per unit volume (see Figure S1a ) is obtained as:
from which the absorption cross section is given by:
where is the light intensity. Taking into account the geometry of the structure, the 3D simulation model is built using COMSOL multiphysics. The AuNS nanostructure is modeled as concentric spheres of radii 50 nm and 75 nm as shown in Figure S1c . The nanostructures (AuNSs and AuNPs) are put in the center of a spherical domain of water (with a radius of 1 μm), and then surrounded by an absorbing perfectly matched layer (500 nm in thickness) which could minimize undesirable reflection of the electromagnetic wave when passing through the artificial boundary. In order to ensure the simulation is well converged, the total number of iterations was chosen so that the relative tolerance of electric field E is better than 0.1%. The optical constant of gold used here is referred to the measurements from the previous experiments 4 . relative to the baseline value for all individual animals. There is no statistical different between the sham treated groups and the saline receiving group. Ζ-potential (mV) -27 ± 0.7 -34.9 ± 1.1 -36.5 ± 0.6
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